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(54) HHCTPYMEHT flJIH XOJIOIIHOA PA3JUTO TPYB 



I 

Haoflpttc aa e oraoonca k Mmrottodpa&mce, 
npeAmnwo una o6pafionoi. oracpcnii b rpy- 
6ax h Koxer Cam xcnonajosaao npa okohsb- 
Tejnjioi oopaooTxe mDomn|anecxn oiaepcrni 
ipyfi una nrapoimcBMO- a anennrmMX ntra- 
nea MOTOOOM fle4>opMimtoHHore npotaniBaJDU 
OxopftoBtJota) • 

tbaacrea mtcrpyMCHT Ana paswa Tpyfl, co- 
jyp mnuai i cryncRwyw onpaatcy c Hinpeeco- 

BAKKWMM KB HBO flC^OpMHpyWWJlMH KOflMVMH* 

bs oca oapBBKa BMnonneBB munonqanaaeaa 
pacToro, a cietocax onpaawi - pajottjuaue 

OTB^pCTKJI. US TOpQBX KOJ1CU - pajDttJMMC 

nam. oooomaamiiwca c ompcnwMi onpaBKH. 
HncrpyMtHT oo6xch otcieatoft nojun* patoiea 
Bomxocm b o6pa30BaKHMC otBcpcTHKMa a na3a- 
mm acajfaJiM II]. 

PaancrorrcjiBHOH cmukoh Meacny noBepxHOCTMO 
Tpy<5w * pa6o*ZHMM Kom>uaMH npn paobte xro 
ro KHcrpyMtKTa nsnneica iuooboh cjtoh, 06- 
pajyraxHC* b pe3yiTbTaTe HarpcBj paSo^cM 
boiakoctm b nonocTH HHCTpyMCHTa no TeMne- 
parypM ropoofipa^osaHHB, oh paooTaer tojuko 
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mo npCHBapHTCJttHO HarpcTOMy flo TCMncpaiypw 
roprasro neifropMHpoBaHH* Meranna Tpyou. 

HcaocraTKOvc, woro HHCTpyMCHia aBJiacica 
to, wo nna noAroTOBKH k paoore oh Tpeoy- 
cr sapamai paotwcfi xhakoctmo noflociH a 
5 npcABapwxeJibHofl pofliw 3axoflHoro kohot 
rpyow. Hi Buxone id TpyGbi nocnc okoito- 
khji npomecca pawn HHcrpyMCHT mrpcBacTCB 
Ao TeMnepatypM Bwue napoo6pa30Baiow pa6o- 

«*ft XHAKOCTH t *TO BM3UBACT OnpCACJlCHHUC 

10 HtynoocTma npn 3KcnjiyaTanKH. To*mocn> o6pa- 

DOTXH OTBepCTUR T1XHM HHCTpyMCHTOM HCBM- 

ooicia. 

UfJtt .H3O0PCTCH1W - nOBWOJCHRC KBICCTBB 

otipaooTXR. 

15 nocuBJicHHaa uenb AOCTHraerca tcm, ho h> 
BccTHbiH HHCTpyMCHT, coAepxafflHH nonyw on- 
pasxy c HacaxeHHWMH Ha hcc netJwpMHpyio- 

IUHMH 3/ICMCHTaMH, B CTCHKaJC KOTOOOH BMFIOJV 

hchm paAHajfbHue oTBcpcrwi, a Ha Topuax 
ae<)K>pMffpyiou0ix dhcmchtob, o6pamcHHMx ohhh 
k ApyroMy. - pannajftHbic na3bi, a Taicxc ho- 
tohhhx paobqcH khakocth Ana nonaw cc a 
o6pa30BaKHwe otbcoctkhmh h naiaMM Kawanw, 
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CHaf>*ccH CMOKTKpoB3inn.iM b pacrowe onpaB- 
kh c B03MO)icHomio oceBoro ncpeMcmerow no 
m>iM ujtokom c nopuiHCM, Ka HapyxHOH no- 
BCpxHocm Kotoporc Bbtno/iHCHa KOJTbueBaa npo 

TOWB, COCflKHCHHaJI C nOJIOCTblO IlITOKa H c 5 
O/UIHM H3 pOflHaJTbHMX OTBCpCTHK OnpaBKH, & 

nonocTb iiJTOKa cocnKHCHa c hctothhkom pa6o- 

ntH XHJUCOCTM, B K3MCCTBC KOTOpOH H010JIb30» 

* Ban a cMa3MBaK>utaa wwkocti. 

Ila «iepTc*e noKaiaH o6uikh bha npennarae- to 
Moro HHCTpyMCHra v pa3pe3, 

HHcrpyMCKT coaep*HT KopnyoonpaBKy 1, no 

OCH onpaBKH BMnOHMCHO UK/IHHflpinCCKOC 0T- 
BCpCTHC C pa3MCUICHHbIM B HCM flOHBH5KHbIM 
3HCMCHT0M - nOJIbIM UTTOKOM 2 C IIOpiDHCM, 15 

BbmomieKHbiM 3aoflHo co uitokom. Ha nopm- 
iic BwnojriieHa KonmeBaa npotowa e f coeiw- 
fietniaii c nonocrwo ^ niToxa. B crcracax on- 
paBKH npcnycMOTpcHM pajwanwrbie otbcpcthh 
a ana noiXBona cMaao<moH xhhkocth k nasaM w 
6 iia Topoax necJwpMHpyromHx 3jicmchtob 3. 

UlTOK, yCTanOBnCHHWit C B03M05KH0CTW0 B03- 

BpaTHo-nocTynaTcnbHoro rDHacerow b nonocni 

OnpaBKH OTHOCHTCJTBHO paAHaJIbHUX OTBepCTHM 

b creincax, npcneaoBarejibHo pacnpcncnHCt no- 2 $ 
tok CMaaoqHoii wokocth k 3onaM o6pa6onco» 

Pa6owe 3JICMCHTW 3 c yBcmrmBaiouniMHCH 
k Bbtxony xpraMerpaMH nocaaceHM Ha tovuawr 
pHMccxyK) <ncn> onpaBKH, nnoTHoe npHWinc 
npyr k npyry pa6owx onwenros h yaepxaHHC^ 
kx b iaxoM coctojihhh o6ecne<ocBaeTCJi raJbcofi 
4, HaBsnnKBaKtnxtHCJi na nepemnoio «tacn> on- 
paBKH. 

Pa6oxy HHCipyMcirra mo*ho npocnemnb Ha 
npHMcpc o5pa6onot otbspctmh naaMcrpoM 
70> K) ' f *MM npn npOTflnraaHHH 3aroTOBKH H3 Tpy^ 5 
6m c jwaMerpoM oTBCpcnw 67 mm r tojiiot- 
hoh ctchkh 10,5 mm, MaTepRafl - OTpKomnV 
kho6hcbmh ennaB MapxH 3—125. 

06pa6crnca npoH3Bomrrc5i na BcprHKanwcoM 
npcccc Monerai n-63:0 c ycwmcM 100 tc. m 
HncTpyMCHT 3aKpcnJwcxcH b BcpxBCH ipaBcp- 
cc npecca, oTBcpcrae b rpy6c pasnanr Ka 
pa3Mep 70 f °' fl ?cM c nafopoM pa6c«HX 3jicmch- 

TOB Ji HapyXHUMH flHflMCTpaMH COOTBCTCTBCHHO: 

67^0; 68.75,7035; 70.55; 70.06 + 70.08 mm. 45 
npH o6pa6omce rapywam njiaMCTp ipy6w yBe- 
jnrDfflacTCJi no 90 mm, ynpyra* ycajoca coctaB- 
jwct 0.47 - 032 mm. Bcmrnma ynpo*mcHHO- 



ro chor - 1000 1100 mkm. flpH UBH*e- 
hmh HHCTpyMCHra biih3 npH nonxoae k Bepx- 
HeKfy Topuy 3aroTOBKH 5 b uttok nociynacT 
CMa3o«iiaH *hhkoctt> (Macjio HHHycTpnanbHoe 
20-30), KOTopa* HanpaB/weTC* *tepe3 pajmajib- 
Hwe oTBcpcTOi b onpaBKC k paiwajrbHMM na- 
3aM Ha Topuax ncpBoro fle<(>opMHpyiomcro 
oncMeHTa. npn nocjicflyromeM abhjicckhh HHcrpy- 

MCHT3 BHH3, UJTOK nepCMCWaCTCH BBCpX H 

nocncnoBaTCJibHO pacnp^flenflei cMasowyio *HAr 

KOCTb K flC(jK>pMHpyiOmHM SJieMCHiaM. Ilpn 06- 

pamoM xonc hhct pyMc Hia ujtok B03Bpamacrca 

B HHttHCe HCXOHH0C nOJ10)KCHHe, JXeiaJTb H3BJ1C** 

KaeTC* H3 onopHoro craKaHa h uhkji noBtopji- 

CTCH. 

3KOHOMHHCCKHMT 3(}>4>€KT OT HCnOJ!b30BaHTM 

npeunaracMoro HHcrpyMCHTa npn H3roTOBJiCHHH 
KoMiuieKTa flciancH na annapaT cocTaBJwcT 
50 toc py6. 3a ctct yMCHbiucKHJi npHnyocoB 
npn oKotnatcnbHOH o6pa6oTKe h saMeHbi one- 

paHKH paCTOWH OTBCpCTHH Ha flC<J>0pMaiIH0H- 

hoc n poTJirHB aHHc 6c3 chhthh Meiajina, 



OopMyna H3o6pcTCHH* 

HHcrpyMCHT jwm xojiootoh pa3na«m Tpy6, ooacp- 
xcamml nojryio onpaBKy c KacaxceHHUMH na nee 

(^OpMHpyTOQZHMH 371CMCHTaMH, B CTCHKaX KOTO- 
pOH BbmonittHbi pajwajTMCbfe orBepcnu, a ua 
Topuax flc4>opMHpyiomHX aneMenTOB, oGpauteit- 
hmx oxchh k flpyroMy - pajmajiMfue na3bi, a 

TBKXCC HCTO*IHHK pa6o^cfl 3KHHKOCTH UJt* OOAB* 

qn ee b o6pa30BaKHbie OTBcpcnwMH h nasaMH 
xajtajTbi, oTJiHiawmHitcH tcm, 
qro, c uenbfo noBuwtmx Ka^ecTBa o6pa6orKH, 

OH CHa6*ceH CMOHTHpOB a KHbTM B nOJKKTH Ott- 

paBKH c B03M03rnocTb» occboto nepeMemeHM 
noj«M QnoKOM c nopujDieM, Ka HapyxHoA no- 
BepxHOCTH KOToporo BbmoimcHa KOJTbiKBaji npo- 
TO*nca, coenHHeHHan c nonocnio urroKa h c 

OHHHM H3 paflHaJTbHblX OTBepCTHH. a nOHOCTb 

urroKa coenHHeHa c hctowhxom pa6oiefi wm- 

KOCTH, B KOTeCTBC KOTOpOH HCn07Tb30BaKa CM3- 

3biBaxtmaa xhjdcocti, 

HCTO^HHKH HH(J>OpMaUHH f 
npHHJTTbie BO BHHMaHHt npH 3KcnepTH3e 
1. AfiTopcKoe cBHfleTenwrrBo CCCP N* 614862. 
kju B 21 O 41/02, 13.U.76 (npoTOTHn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 |im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 
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1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
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